AGEs Induce Apoptosis in Rat Osteoblast Cells by Activating the Caspase-3 Signaling Pathway Under a High-Glucose Environment In Vitro.
Advanced glycation end products (AGEs) accumulate under high-glucose conditions and affect the healing of bone damage through various pathways; however, the detail mechanisms underlying these changes are unknown. In this study, we investigated the effects of AGEs on the apoptosis of in vitro-cultured rat osteoblasts under high-glucose conditions and explored the underlying mechanisms of these effects. First, we cultured rat osteoblasts and determined the accumulation of AGEs in the culture medium under high-glucose conditions. Then, we cultured rat osteoblasts under a high glucose concentration (35 mM), a normal glucose concentration (5.5 mM), and a normal glucose concentration (5.5 mM) in the presence of AGEs. We examined the effects of high glucose and AGEs on the apoptosis of rat osteoblasts at different time points and further analyzed the activity and changes in the levels of procaspase-3, caspase-3, and the caspase-3 substrate poly ADP-ribose polymerase (PARP). Finally, we added sRAGE (soluble RAGE) (an AGE inhibitor) or DEVD (a caspase-3 inhibitor) to each culture group and examined apoptosis under each culture condition and the changes in the levels of procaspase-3, caspase-3, and its substrate PARP. The results showed that the high-glucose condition and the addition of AGEs increased the apoptosis of rat osteoblast cells and simultaneously increased the activity and quantity of caspase-3. These increases could be inhibited by the AGE inhibitor sRAGE or the caspase-3 inhibitor DEVD. The above results demonstrate that high-glucose conditions lead to the accumulation of AGEs and activation of the caspase-3 signaling pathway, resulting in the increased apoptosis of cultured rat osteoblast cells.